Structural and functional effects of prenatal cocaine exposure in adult rat brain.
The long-term effects of cocaine exposure early in development on the metabolic function of major central neuronal systems in the rat are reported in this study. Pregnant Wistar rats were administered either 60 mg/kg cocaine or the vehicle from gestation day (G) 8 through 22 via daily gastric intubation. Sixty-day-old male offspring were examined using the quantified deoxyglucose autoradiographic method. Of the 45 structures examined, 2 cortical and 14 subcortical structures showed statistically significant alterations in glucose metabolism compared to controls. The primary somatosensory and motor cortices showed significant decreases. The hypothalamus contained the greatest concentration of nuclei showing significant changes in activity. All of these changes were decreases. The nigrostriatal pathway, the medial forebrain bundle, the hippocampus, septum and amygdala were all significantly less metabolically active in the exposed offspring. The subcortical sensory systems did not appear to be affected at the dose of cocaine studied. Adjacent sections incubated in 1nM [3H]SCH 23390 showed an increase in the concentration of D1 receptors in the substantia nigra, pars reticulata. Forebrain dopaminergic regions which showed decreased glucose metabolism did not appear to have altered SCH 23390 binding. Although size determinations were made on several cortical and subcortical structures, none were significantly affected by prenatal cocaine. Effects of chronic prenatal cocaine exposure on adult brain metabolism in several neuronal systems were identified at doses which had no significant effects on adult brain or body size. These data support the hypothesis that cocaine use during pregnancy produces permanent neurological effects at doses below those which produce growth retardation and terata.